Tracheostomy is the most common surgical procedure performed on critically ill patients. For those who survive their critical illnesses but remain ventilator-dependent, tracheostomy provides patients with a secure airway that frees the mouth for oral nutrition, enhances verbalized speech, and promotes generalized comfort. Avoiding complications from tracheostomy requires a skilled multi-disciplinary approach to ensure that the benefits outweigh the risks of the procedure. Chronic Respiratory Disease 2005; 2: 151-161
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Techniques of tracheostomy
Tracheostomy is recognized as a well-tolerated approach to maintaining airway access for patients who require long-term mechanical ventilation. Evolution of surgical techniques from open surgical tracheostomy to percutaneous dilational tracheostomy (PDT) during the last 20 years have further widened the application of tracheostomy as a bedside technique and improved its patient tolerance. Recent data indicate that up to 24% of patients undergoing mechanical ventilation for a variety of critical illnesses have a tracheostomy placed.' 3 Maintenance of the safety of tracheostomy and acceptable patient outcomes, however, depend on the skill of the physicians who perform the procedure and the abilities of the team that provide long-term care. This article will review recent advances in the care of patients undergoing chronic ventilation with a tracheostomy in place.
Open surgical tracheotomy
Open surgical tracheostomies require an incisional tracheostoma that enters between cartilaginous rings and closes spontaneously with removal of the tracheostomy tube. Operative mortality of the procedure is less than 1% when performed in ventilated patients with stable hemodynamics. The procedure is less safe when performed in emergency settings with a reported five-fold higher complication rate as compared with the elective procedure. Emergency airway access for patients who fail standard intubation is best performed with specialized techniques of translaryngeal intubation,4 emergency cricothyroidotomy,5 and emergency percutaneous techniques. 6 145'147 Complications oftalking tracheostomy tubes include retrograde gas flow that may interfere with ventilation or dissect through stomal tissues causing subcutaneous emphysema. Because of the latter risk, insertion of these tubes is avoided until the stomal tract has matured for five to seven days after surgery. 148 Other complications include drying of airway mucosa. Warming and humidifying the gas source may obviate this risk. Also, pure oxygen should not be used as the gas source because of the risk for oxygen toxic effects on respiratory structures. 134 Tone generators (Cooper-Rand, Luminaud, Inc., OH, USA) that transmit a continuous tone into the patient's airway through a cannula can promote 'artificial' speech134'149 for co-operative patients on long-term mechanical ventilation. The cannula is inserted into the oropharynx through the corner of the patient's mouth. Artificial larynxes are vibratory devises applied against the neck midway between the mandibular angle and the notch of the thyroid cartilage that substitute for the tone generated by normal vocal cords. 150 Consequently, careful attention to expert tracheostomy care is required to improve patient outcome. An active effort to avoid complications, provide meticulous airway support, and provide a co-ordinated approach to weaning for decannulation improves the probability that the patient will achieve independent breathing.
